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METHODS AND APPARATUS FOR COMMUNICATING 
INFORMATION VIA A NETWORK 

[0001] 

BACKGROUND OF THE INVENTION 
Technical Field 

The present invention relates to information communication apparatus and 
methods for transmitting and receiving information such as data. More particularly, the 
present invention relates to client-server communication systems that transmit 
information from a server to a plurality of client apparatus via a network. 
[0002] 

Description of the Related Art 

Known client-server communication systems connect a server with a plurality 
of client apparatus via a communication line (network), such as a LAN or the Internet. 
In this type of client-server communication system, designated information is sent from 
a server to a plurality of client apparatus. 
[0003] 

Generally, if a large amount of information/data will be sent, such as image 
data or an image file, the quantity of transmitted data will be extremely large compared 
to a text file or other types of files. Moreover, the processing capacity of the server (for 
example, the quantity of data that can be sent at one time) and the processing capacity 
of the communication line (for example, the quantity of data that can be transferred at 
one time) are limited. Furthermore, even if the processing capacities of the server and 
the communication line are sufficient, no other data can be sent while a large quantity of 
data is being sent via the communication line until the transmission of that data is 
complete. Therefore, known client-server communication systems typically subdivide 
the information to be transmitted into a plurality of blocks and then transmit the 
plurality of blocks. For example, the server may subdivide the information to be 
transmitted into blocks of a specified data size. Then, the server transmits each 
subdivided block to the client apparatus via the communication line. 
[0004] 

For example, the broadcast method and the unicast method are known methods 
for transmitting information in a network system. 
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[0005] 

The broadcast method is typically used to transmit information (such as data or 
a file) to a large number of unspecified apparatus connected to a network. In order to 
transmit information using the broadcast method, a specific address is used as the 
destination address for the information transmission to indicate the entire network. In 
the broadcast method, all apparatus connected via the network receive all information 
transmitted via the network. If the received information is relevant to the apparatus, the 
apparatus accepts the information; if irrelevant to the apparatus, the apparatus discards 
the information. Because the broadcast method places a heavy load on the network, it 
can only be used for certain applications. For example, in order to automatically acquire 
setting information from the server that is connected via the network, the broadcast 
method is used to locate the server that contains the setting information. "Setting 
information" is parameter used for connecting "Real" Server. As just one example, 
cable television ("CATV") is used. A cable television system provides many channels. 
However, many cable network systems provide a programming guide. After seeing this 
program channel, the user knows what programs are broadcasting at that time. "Setting 
information" is analogous to this "program channel". To receive this "setting 
information", the cable set top box (i.e., the client) knows information regarding the 
server, e.g., the type and locations. In this cable television example, there are at least 
two servers. One server is a broadcasting-only server, which only provides information 
about other servers. The other servers store data (typically images and sound file, or 
other useful data) and use the unicast method. 
[0006] 

On the other hand, the unicast method is typically used for transmitting 
information to a specific apparatus that is connected via the network. When transmitting 
information using the unicast method, the address of the specific apparatus is used as 
the destination address. In the unicast method, an apparatus connected via the network 
only receives the information, if the specific address for that specific apparatus is 
identified. 
[0007] 

In addition, the multicast method is typically used to simultaneously transmit 
information to a specific group of client apparatus connected via the network. This 
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specific group is also called a sub-network, because it denotes only a portion of the 
network. When transmitting information using the multicast method, an address that 
indicates a specific group (sub-network) is used as the destination address. 
[0008] 

Further, the near-on-demand method is a known method that utilizes the 
multicast method. 
[0009] 

In a client-server type network system, the unicast method, the multicast 
method and the near-on-demand method are used to transmit information (more 
specifically, information subdivided into blocks) from the server to client apparatus. 
The operation will be described below of examples of transmitting information from a 
server to a plurality of client apparatus using the unicast method, the multicast method 
or the near-on-demand method. These descriptions concern a typical network, i.e., a 
TCP/IP (Transmission Control Protocol/Internet Protocol) network, and the transmitted 
information may have any arbitrary structure and format. 
[0010] 

Unicast Method 

The unicast method individually transmits information (data) from a server to 
each client apparatus. For example, if a plurality of client apparatus send a request to 
transmit the same information to the server, the server will individually transmit the 
requested information to each client apparatus that requested transmission of the 
designated information. 
[0011] 

Thus, when information is transmitted from a server to a client apparatus using 
the unicast method, a 1:1 TCP connection (logic channel) is secured between the server 
and the client apparatus in order to reliably transmit the information. The server 
subdivides the information to be transmitted into a plurality of blocks of a specified 
size. Then, the server transmits the blocks sequentially from the first block via the 
secured TCP connection to each client apparatus. For example, if the information to be 
transmitted is subdivided into 4 blocks (i.e., XI, X2, X3 and X4), the server transmits 
each block in the order of XI, X2, X3 and X4 to each client apparatus. 
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[0012] 

The unicast method further utilizes a retransmission process in order to ensure 
the reliability of transmission of the information. For example, if the client apparatus 
detects an error in a received block, the client apparatus requests the server to retransmit 
the block in which the error occurred. When the server receives a retransmission request 
from the client apparatus, the server retransmits the requested block to the client 
apparatus. 
[0013] 

Further, in the unicast method, the server transmits information via a secured 
connection to each client. Consequently, the server transmits different blocks within a 
certain time interval. For example, if information comprising blocks XI to X4 will be 
transmitted, the server sequentially transmits each block in the order XI, X2, X3, X4 to 
the client apparatus that requested transmission of the information. Thus, within a 
certain time interval, the server transmits block X4 to client apparatus (1), block X3 to 
client apparatus (2), block XI to client apparatus (3), and block X2 to client apparatus 
(4). In other words, the server transmits different blocks within a certain time interval. 
[0014] 

The operation for transmitting information from the server to the client 
apparatus using the unicast method will be described in further detail with reference to 
the sequence diagram shown in FIG. 4. Client apparatus (1) sends a transmit request 
(dispatch request) for designated information REQ1 to the server. The server establishes 
a communication path (connection) with client apparatus (1) and then transmits the 
requested information in subdivided blocks (i.e., in the order of XI to X4) to client 
apparatus (1). Blocks Xl-1 to X4-1 indicate blocks XI to X4 that are transmitted to 
client apparatus (1). 
[0015] 

If the server receives transmit request REQ2 from client apparatus (2) while 
transmitting the information to client apparatus (1), the server will also begin to transmit 
information to client apparatus (2). For example, if the server receives a transmit request 
REQ2 from client apparatus (2) while transmitting block X3 (X3-1) to client apparatus 
(1), then at the next time interval, the server will transmit block X4 (X4-1) to client 
apparatus (1) and block XI (Xl-2) to client apparatus (2). 
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[0016] 

In this manner, the unicast method requires the server to individually transmit 
each block to each client. Consequently, as the number of transmit requests (dispatch 
requests) increases (in particular, the number of transmit requests until the time when 
the transmission of all blocks for one client apparatus is completed), the number of 
blocks that the server must transmit within a specific time interval also increases. For 
example, the condition will occur in which the server must transmit block XI to client 
apparatus (1), block X2 to client apparatus (2), block X3 to client apparatus (3), and 
block X4 to the client apparatus (4). 
[0017] 

As a further example, if the server is capable of transmitting a maximum of N 
blocks to a client apparatus per unit time and the server receives transmit requests from 
M number of client apparatus, the server will transmit (*) b 1 o cks via the network 
per unit time. In this case, if ( * ) is not satisfied, wherein B is the number of 
blocks that the network can transfer per unit time (also known as the "network 
bandwidth"), then it is not possible to transmit all the blocks to all client apparatus 
within the unit time. In other words, if the network bandwidth B is less than the number 
of blocks that the server is required to transmit per unit time (x), the server can not 
transmit blocks that exceed the network bandwidth B. In such cases, for example, the 
server either requires a new client apparatus to wait for the transmission of blocks to 
that client apparatus, or reduces the number of blocks that are transmitted to each client 
apparatus per unit time. 
[0018] 

In the alternative, the server may read blocks from a storage device and then 
transmit the blocks to each client apparatus. In this case, there is a limit to the number 
of times that a server can read blocks from the storage device per unit time. In other 
words, the readable number limits the number of blocks that the server can transmit via 
the network. Therefore, even if the network has a relatively large network bandwidth, 
the number of client apparatus to which the same block can be transmitted within a 
certain time interval is limited by the processing capacity of the server. 
[0019] 

Thus, in the unicast method, the network bandwidth of the network and/or the 
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processing capacity of the server may limit the number of client apparatus to which 

information can be simultaneously transmitted. 

[0020] 

Multicast Method 

In the multicast method, information can be simultaneously transmitted to 
many client apparatus (a specific group of client apparatus). Moreover, the IP multicast 
method is one type of multicast method, in which the same information is 
simultaneously transmitted to a specific group (broadcast group) of apparatus within a 
TCP/IP network. In this method, a special address identifies the specified group and 
this address is known as a class D IP address. 
[0021] 

In a TCP/IP network, the broadcast method can be used to simultaneously 
transmit information from the transmitting apparatus (e.g., the server) to all receiving 
apparatus (e.g., client apparatus) using a UDP (User Datagram Packet). The IP 
multicast method is thus a special type of broadcast method.Fu rther, the broadcast 
method transmits information (data) to the entire network. Any client apparatus that 
does not require the transmitted information will discard the transmitted information. 
[0022] 

On the other hand, the IP multicast method transmits information (data) only to 
client apparatus that belong to the specified group. In other words, the IP multicast 
method uses a server that specifies a group address and sequentially transmits blocks. 
Even though the blocks are transmitted over the network, the client apparatus will only 
receive the blocks having the address that is identical to the client's own group address. 
In the EP multicast method, it is not necessary to secure a connection, which is required 
in the unicast method. Therefore, the IP multicast method is a non-connection type 
communication method. 
[0023] 

The operation for transmitting information from the server to the client 
apparatus using the IP multicast method will be described in further detail with 
reference to the sequence diagram shown in FIG. 5. Prior to the transmit start time tl, 
client apparatus (1) sends a transmit request (dispatch request) REQ1 via the network, 
which requests the transmission of the information (data) provided in blocks XI to X4. 
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In response to receiving the transmit request REQ1 from client apparatus (1), the server 
transmits a group address INF1 via the network to client apparatus (1). In response to 
receiving group address INF1 sent from the server, client apparatus (1) stores the group 
address INF1 as the group address of the group to which it belongs. 
[0024] 

At the transmit start time tl, the server sequentially transmits blocks XI 
through X4 via the network. That is, blocks XI through X4 are transmitted via the 
network in the sequence specified by the group address INF1. Client apparatus (1) 
receives the blocks having the address that is identical with its own group address INF1. 
[0025] 

Prior to the next transmit start time t2, the server transmits the group address 
INF2 via the network to client apparatus (2) in response to receiving the transmit 
request REQ2 from client apparatus (2). In response to receiving the group address 
INF2 sent from the server, client apparatus (2) stores the group address INF2 as the 
group address of the group to which it belongs. Also, in response to receiving the 
request REQ3 sent from client apparatus (3), the server transmits the group address 
INF3 via the network to client apparatus (3). In response to receiving the group address 
INF3 sent from the server, client apparatus (3) stores the group address INF3 as the 
group address of the group to which it belongs. 
[0026] 

At the transmit start time t2, the server sequentially transmits blocks XI 
through X4 via the network. In other words, the group addresses INF2 and INF3 are 
specified for blocks XI through X4 and then these blocks are sequentially transmitted 
via the network. Client apparatus (2) and client apparatus (3) receive those blocks 
having the specified group address that is identical their respective group address INF2 
or INF3. Therefore, in the IP multicast method, the server sequentially reads each 
block from the storage device, which specifies the group address, and then transmits the 
block of data via the network. 
[0027] 

If the server is capable of transmitting a maximum of N blocks per unit time 
using the IP multicast method, the number of blocks transmitted via the network per 
unit time is N, regardless of the number of clients M. Consequently, the IP multicast 
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method differs from the unicast method, because the number of blocks that can be 
received by each client per unit time does not change, even if the number of clients 
increases. Further, according to the unicast method, the server verifies that the client 
apparatus has received a block, and then transmits the next block. However, in the IP 
multicast method, the server does not include a function for detecting whether there is a 
missing block on the network. Therefore, the client apparatus must be equipped with 
error processing functions, e.g., to detect the missing block and to retransmit the request 
for the missing block. 
[0028] 

Moreover, as the amount of the error processing by the client apparatus 
increases, the number of blocks that must be transmitted from the server via the network 
also increases. In this case, the IP multicast method can not efficiently utilize the 
network bandwidth. Furthermore, in the IP multicast method, the server begins to 
transmit information (blocks) at a specified transmit start time. Therefore, after sending 
a transmit request, the client apparatus must wait until the next transmit start time. 
[0029] 

Near-on-demand 

The near-on-demand method provides n channels that can transmit information 
using the IP multicast method. Each channel begins to transmit information at a 
different start time. The server assigns the channel, which is available to receive the 
information the earliest, to the client apparatus. Therefore, the near-on-demand method 
reduces the time interval from the time when a client apparatus sends a transmit request 
until the time when the client apparatus receives the information. 
[0030] 

The operation for transmitting information from the server to the client 
apparatus using the near-on-demand method will be described in further detail with 
reference to the sequence diagram shown in FIG. 6. FIG. 6 shows 2 channels (chl and 
ch2) that are capable of transmitting information using the IP multicast method. 
[0031] 

Prior to the transmit start time tl for chl, client apparatus (1) sends the transmit 
request (dispatch request) REQ1 via the network, thereby requesting the transmission of 
the information (data) included in blocks XI through X4. In response to receiving the 
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transmit request REQ1 from client apparatus (1), the server transmits the group address 
INF1 of chl via the network to client apparatus (1). Client apparatus (1) receives the 
group address INF1 of chl sent from the server and stores it as the group address of the 
group of chl to which it belongs. 
[0032] 

At the transmit start time tl for chl, the server specifies blocks XI through X4 
with group address INF1 and then transmits the blocks in sequence over chl. In this 
case, XI (chl) indicates block XI that is transmitted over chl. Client apparatus (1) 
receives the blocks transmitted over chl that have an address identical to its own group 
address INF1. 
[0033] 

Prior to the transmit start time t2 for ch2, in response to receiving the transmit 
request REQ2 from client apparatus (2), the server transmits the group address INF2 of 
ch2 via the network to client apparatus (2). Client apparatus (2) receives the group 
address INF2 of ch2 sent from the server and stores INF2 as the group address of the 
group of ch2 to which it belongs. 
[0034] 

At the transmit start time t2 for ch2, the server specifies blocks XI through X4 
with the group address INF2 and then transmits the blocks in sequence over ch2. Client 
apparatus (2) receives the blocks transmitted over ch2 that have an address identical to 
its own group address INF2. 
[0035] 

Prior to the next transmit start time t3 for chl, in response to receiving the 
transmit request REQ3 from client apparatus (3), the server transmits the group address 
INF3 of ch3 to client apparatus (3). Similarly thereafter, client apparatus (3) receives the 
blocks transmitted over chl that have an address identical to its own group address 
INF3. 
[0036] 

If the server is capable of transmitting a maximum of N blocks over each 
channel on the network per unit time using the near-on-demand method, the maximum 
number of blocks that can be transmitted via the network per unit time is (*). 
Therefore, in the near-on-demand method, the transfer speed and the wait time until 
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receiving the information depend on the number of channels. For example, if the 
number of channels n is increased, the wait time until receiving the information will 
decrease. However, the number of blocks that can be received per unit time also will 
decrease. Moreover, similar to the IP multicast method, the client apparatus must be 
equipped with error processing functions, e.g., missing block detection and 
retransmission of the requested missing block. 
[0037] 

The unicast method, IP multicast method and near-on-demand methods have 
the following advantages and disadvantages. 
[0038] 

Because the IP multicast method and near-on-demand method transmit one 
block to a plurality of client apparatus, the transmission load on the server is relatively 
low. However, a large-capacity network must be provided, especially for the near-on- 
demand method. Moreover, it is necessary to consider error processing. 
[0039] 

On the other hand, the unicast method provides highly reliable information 
transmission. However, as the number of client apparatus increases, a high capacity 
server and a network having a large network bandwidth become necessary. 
[0040] 

In the unicast method, after receiving a transmit request from a client 
apparatus, the server begins to transmit the information to the client apparatus within as 
short a time interval as the server can accommodate. However, in the IP multicast 
method, the server predetermines the time at which each block is transmitted. In other 
words, after sending a transmit request, the client apparatus must wait until the transmit 
start time for the transmission of the first block to begin. The near-on-demand method 
using the IP multicast method thus provides a means for reducing the wait time. 
However, if many retransmit requests are transmitted during a certain time interval, the 
number of blocks transmitted per unit time via the network will increase. 
[0041] 

The utilization of network bandwidth will be further described with numeric 
examples. For example, if information (data) having 3,600 blocks is transmitted to 10 
clients for 1 hour and the blocks are transmitted via the network at a rate of 1 block per 
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second, the total number of transmitted blocks per hour is as follows. 
Using the unicast method: 3600 x 10 = 36,000 blocks. 
Using the IP multicast method: 3,600 blocks. 

Using the near-on-demand method with a 15 minute wait time (=4 channels): 
14,400 blocks. 

Using the near-on-demand method with a 30 minute wait time (=2 channels): 
7,200 blocks 

Using the near-on-demand method with a 1 minute wait time (=60 channels): 
216,000 blocks 
[0042] 

The near-on-demand method is the least effective for bandwidth utilization. 
Therefore, assuming the present state of communication network infrastructures, the 
near-on-demand method is impractical for use in information transmission, and 
implementation is difficult since it requires large startup costs. Further, the unicast 
method utilizes the network bandwidth more efficiently than the near-on-demand 
method. However, the number of client apparatus for which transmit requests can be 
handled is limited by both bandwidth utilization factors and by the capacity of the server 
to read from the storage device. The IP multicast method is the most advantageous 
from the viewpoint of bandwidth utilization. However, after sending a transmit request, 
the client must wait until the next transmit start time of the first block. 
[0043] 

In addition, problems incurred in error processing for these three methods also 
must be considered. Because correction and retransmission are automatically 
preformed when errors occur in the unicast method, the reliability of information 
transmission is high. However, the IP multicast method and near-on-demand methods 
require error processing to be performed in addition to the normal block transmission 
processing. 
[0044] 

SUMMARY OF THE INVENTION 

It is, accordingly, one object of the present teachings to provide information 
communication apparatus and methods that allow an information receiving apparatus 
(e.g., client apparatus) to receive designated information from an information 
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transmitting apparatus (e.g., a server) within a shorter time. 
[0045] 

In one aspect of the present teachings, a modified multicast method is utilized 
and the information transmitting apparatus may transmit the designated information to a 
plurality of information receiving apparatus only one time. As a result, the load on the 
information transmitting apparatus and on the network (communication line) is reduced. 
If a request to transmit the designated information is received from a second 
information receiving apparatus while transmitting blocks comprising the designated 
information from the information transmitting apparatus to a first information receiving 
apparatus, the transmission of the information to the second information receiving 
apparatus begins with a middle block. Consequently, because the second information 
receiving apparatus does not have to wait for the next transmit start time of the first 
block of the designated information, the second information receiving apparatus can 
receive the designated information within a shorter time. 
[0046] 

In another aspect of the present teachings, if the information transmitting 
apparatus receives a request to transmit the designated information from a second 
information receiving apparatus while the information transmitting apparatus is 
transmitting the blocks comprising the designated information to the first information 
receiving apparatus using the multicast method, the information transmitting apparatus 
immediately transmits the blocks comprising the designated information to the first and 
second information receiving apparatus using the multicast method. At this time, the 
group address for the first information receiving apparatus and the group address for the 
second information receiving apparatus are specified for blocks that have not yet been 
transmitted to the first information receiving apparatus. Further, the group address for 
the second information receiving apparatus is specified for blocks that have already 
been transmitted to the first information receiving apparatus. Thus, because the block 
transmission to the second information receiving apparatus begins quickly, the wait time 
for the second information receiving apparatus is reduced. 
[0047] 

In this case, subdivision sequence information is preferably appended to the 
blocks transmitted from the information transmitting apparatus. The information 
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receiving apparatus can reconstitute the information by assembling the blocks based on 
the subdivision sequence information. Therefore, the process for decoding the 
designated information is simplified. Moreover, by using the subdivision sequence 
information, missing blocks can be easily identified. 
[0048] 

In another aspect of the present teachings, the blocks are preferably cyclically 
transmitted in the predetermined sequence, as long as requests to transmit the 
designated information are being received from other information receiving apparatus 
prior to transmitting all blocks comprising the designated information to at least one 
information receiving apparatus. This simplifies the transmission of blocks by the 
information transmitting apparatus. In addition, the blocks are preferably stored in a 
storage device, and then the blocks are read in the predetermined sequence from the 
storage device. 
[0049] 

In another aspect of the present teachings, the information transmitting 
apparatus may be configured to transmit blocks comprising information supplied from 
information supply device, such as an imaging apparatus, and a subdivision sequence 
information of each block. Therefore, the information receiving apparatus can receive 
information other than the information stored in the storage device. 
[0050] 

In another aspect of the present teachings, the information transmitting 
apparatus may be configured to append error detection/correction information to each 
block. Thus, the information receiving apparatus can correct data errors in a received 
block and reconstitute the correct information. 
[0051] 

In another aspect of the present teachings, the information transmitting 
apparatus may include a retransmission function in order to be able to reconstitute 
correct information, even if it is not possible to correct the data of the block or a block is 
missing. In such a case, the block transmission efficiency of the information 
transmitting apparatus is improved due to the use of a storage device for transmitting 
blocks of data, which stores blocks for transmitting, and the storage device for 
retransmission of the same blocks of data, which stores blocks for retransmission. 
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[0052] 

Moreover, when the retransmission is performed, a suitable re-transmission 
method is preferably selected based on the status of bandwidth utilization of the 
communication line (network). For example, the information transmitting apparatus 
may be configured to send blocks for retransmission using either the multicast method 
or the unicast method depending on the status of bandwidth utilization of the 
communication line. The status of bandwidth utilization of the communication line can 
be determined, for example, based upon the result of comparing a limit value with the 
number of blocks transmitted via the communication line or received from the 
communication line per unit time. 
[0053] 

In another aspect of the present teachings, the information transmitting 
apparatus may be configured to regulate the number of blocks transmitted via the 
communication line. Thus, the quantity of data transmitted on the communication line 
within a predetermined time interval will not exceed a predetermined quantity. As a 
result, the load on the communication line can be suitably regulated and degradation of 
the transfer efficiency can be avoided. 
[0054] 

In another aspect of the present teachings, the information transmitting 
apparatus may specify a group address of an information receiving apparatus when the 
information transmitting apparatus receives a transmit request from the information 
receiving apparatus. Thus, a plurality of information receiving apparatus can be divided 
into appropriate groups. 
[0055] 

In another aspect of the present teachings, the information transmitting 
apparatus may set the communication line to the information receiving apparatus when 
the information transmitting apparatus receives a transmit request from the information 
receiving apparatus. Thus, each block can be efficiently transmitted to the information 
reception apparatus and the load on the communication line can be reduced. 
[0056] 

Additional objects, features and advantages of the present invention will be 
readily understood after reading the following detailed description together with the 
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accompanying drawings and the claims. 
[0057] 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a sequence diagram of one representative method for transmitting 
designated information according to the present teachings. 

FIG. 2 is a block diagram of a representative embodiment that can implement 
the representative method shown in FIG. 1 . 

FIG. 3 is a block diagram of another representative embodiment that can 
implement the representative method for transmitting designated information shown in 
FIG. 1. 

FIG. 4 is a sequence diagram showing transmission of designated information 
using the known unicast method. 

FIG. 5 is a sequence diagram showing transmission of designated information 
using the known multicast method. 

FIG. 6 is a sequence diagram showing transmission of designated information 
using the known near-on demand method. 

FIG. 7 is a block diagram of another representative embodiment that can 
implement the representative method shown in FIG. 1 . 

FIG. 8 is a sequence diagram showing another representative method according 
to the present teachings. 

FIG. 9 is a flowchart showing a portion of the operation of the server shown in 

FIG. 2. 

FIG. 10 is a flowchart showing another portion of the operation of the server 
shown in FIG. 2. 

FIG. 1 1 is a flowchart showing a retransmission operation of the server shown 
in FIG. 2. 

FIG. 12 is a block diagram of a representative client (information receiving 
apparatus) according to the present teachings. 

FIG. 13 is a diagram showing a portion of the operation of a representative 
information receiving apparatus according to the present teachings. 

FIG. 14 is a diagram showing an example of the configuration of a block of 
data according to the present teachings. 
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[0058] 

DETAILED DESCRIPTION OF THE INVENTION 

The unicast method and multicast methods are known methods for transmitting 
designated information from an information transmitting apparatus (e.g., a server) to a 
plurality of information receiving apparatus (e.g., client apparatus or devices). 
[0059] 

If the known unicast method is used, the amount of information transmitted via 
the communication line increases in proportion to the number of information receiving 
apparatus. Therefore, as the number of information receiving apparatus increases, the 
wait time of the information receiving apparatus after sending a request to transmit the 
designated information until receiving the designated information becomes longer. 
[0060] 

If the known multicast method is used, the information transmitting apparatus 
may send the designated information one time to a plurality of information receiving 
apparatus. Therefore, compared to the unicast method, less information is transmitted 
via the communication line (network) and the wait time is shorter. However, when 
using the known multicast method, the information receiving apparatus must wait until 
the next transmit start time of the information, because the transmit start time for the 
information is fixed. 
[0061] 

Therefore, one object of the present teachings is to reduce the wait time 
between sending a request to transmit designated information and receiving the 
designated information. Thus, in one representative example, the known multicast 
method is modified to reduce the amount of designated information that is transmitted 
from the information transmitting apparatus via the communication line. Therefore, 
because the load of the information transmitting apparatus and on the communication 
line can be reduced, the wait time for the information receiving apparatus can be 
reduced. Further, if a request to transmit the designated information is received from a 
second information receiving apparatus while transmitting blocks subdivided from the 
designated information to a first information receiving apparatus, the information 
transmitting apparatus will begin to transmit blocks from a middle block to the second 
information receiving apparatus. 
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[0062] 

At this time, for blocks that have not yet been transmitted to the first 
information receiving apparatus, the information transmitting apparatus specifies a 
group address of the group affiliated with the first information receiving apparatus and a 
group address of the group affiliated with the second information receiving apparatus. 
Then, remaining blocks are transmitted with the group address of the first information 
receiving apparatus and the group address of the second information receiving 
apparatus. Moreover, for blocks that have already been transmitted to the first 
information receiving apparatus, the information transmitting apparatus only transmits 
those blocks with the group address of the second information receiving apparatus. 
Therefore, because the second information receiving apparatus can start to receive the 
blocks from a middle block, even while the information transmitting apparatus is 
transmitting blocks to the first information receiving apparatus, the wait time of the 
second information receiving apparatus is reduced. 
[0063] 

For example, because the total number of blocks that comprise the designated 
information is known in advance, even if reception begins with a middle block, the 
information receiving apparatus can correctly reconstitute the designated information. In 
a representative embodiment of the present teachings, a block is transmitted together 
with its subdivision sequence information. In this case, the reconstituting process is 
simplified because the designated information can be reconstituted by simply 
assembling the blocks in the sequence specified by the subdivision sequence 
information appended to each block. Moreover, based on the subdivision sequence 
information, the information receiving apparatus can readily identify whether there are 
any missing blocks. 
[0064] 

If the information transmitting apparatus begins to transmit to the second 
information receiving apparatus from a middle block, the information transmitting 
apparatus must transmit any remaining blocks to the second information receiving 
apparatus after transmitting all blocks to the first information receiving apparatus. In 
another representative embodiment of the present teachings, the information 
transmitting apparatus transmits blocks cyclically in a predetermined sequence, thereby 
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simplifying the process for transmitting blocks by the information transmitting 
apparatus. In this case, the transmission process can be simplified by storing blocks in 
advance in a storage device and configuring the information transmitting apparatus to 
read the stored blocks in the predetermined sequence. 
[0065] 

In another representative embodiment of the present teachings, the information 
transmitting apparatus can transmit blocks that have been subdivided from information 
supplied from information supply device, such as an imaging device. As a result, more 
types of information can be supplied to the information transmitting apparatus. 
[0066] 

When transmitting blocks via the communication line, data within a block may 
drop out or change (e.g., be corrupted) during transmission via the communication line. 
In this case, the information receiving apparatus can not ordinarily reconstitute the 
correct information. In another representative embodiment of the present teachings, the 
information transmitting apparatus appends error detection/correction information to the 
blocks. Thus, the information receiving apparatus can detect and correct data errors 
based on the error detection/correction information included in the received block. If 
subdivision sequence information is also appended to the block, the information 
receiving apparatus can identify that a block has been incorrectly received (e.g., a 
subdivision sequence information is missing). 
[0067] 

If data is missing from a received block or if a block is entirely missing, the 
information receiving apparatus must receive that block again from the information 
transmitting apparatus. In another representative embodiment of the present teachings, a 
retransmit function is provided for these types of situations. For example, the 
information receiving apparatus may send a request to retransmit the blocks with the 
missing data or missing blocks to the information transmitting apparatus. The 
information transmitting apparatus sends the requested block in order to retransmit or 
send all information blocks (e.g., including the missing block) to the information 
receiving apparatus that sent the retransmit request. 
[0068] 

In another representative embodiment of the present teachings, a first storage 
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device may be provided to store blocks for transmission and a second storage device 
may store blocks for re-transmission. The first and second storage devices may be 
combined (or integrated) or may be separate. Thus, in this embodiment, when 
transmitting a block of information, the information transmitting apparatus can send a 
block stored in the first storage device for transmitting. Further, when re-transmitting a 
block, the information transmitting apparatus can send a block stored in the second 
storage device for re-transmission. Thus, the transmitting process using the information 
transmitting apparatus can be simplified. 
[0069] 

When re-transmitting a block, a suitable retransmission method is preferably 
selected based upon the usage status (e.g., the quantity of data) of the communication 
line. In another representative embodiment of the present teachings, the information 
transmitting apparatus may transmit data using the multicast method when a relatively 
large quantity of data is being transmitted via the communication line. Further, the 
unicast method may be used when a relatively small quantity of data is being 
transmitted via the communication line. The usage status of the communication line 
may be determined, e.g., based on the result of comparing the number of blocks 
currently being transmitted via the communication line (network) to a limit value. 
[0070] 

If a relatively large quantity of data (load) is on the communication line, the 
data transfer efficiency may deteriorate. Thus, in another representative embodiment of 
the present teachings, the information transmitting apparatus may regulate the number 
of blocks transmitted via the communication line. In this case, the quantity of data on 
the communication line within a predetermined time interval does not exceed a 
predetermined quantity. As a result, the load on the communication line can be suitably 
regulated. 
[0071] 

The group address of the information receiving apparatus may be set in 
advance, or may be set each time when information is transmitted. In another 
representative embodiment of the present teachings, when a transmit request is received 
from information receiving apparatus, the information transmitting apparatus sets the 
group address for the information receiving apparatus, and transmits the information 
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with the group address to the information receiving apparatus. Thus, the information 
receiving apparatus that sent the request to transmit the designated information can be 
divided into appropriate groups. 
[0072] 

When transmitting blocks from the information transmitting apparatus, blocks 
may be transmitted to all communication lines. However, the communication line is 
preferably arranged such that the blocks are transmitted to a specific area. In another 
representative embodiment of the present teachings, when a transmit request is received 
from the information receiving apparatus, the information transmitting apparatus 
identifies the area of the information receiving apparatus, and then sets the 
communication line so that blocks can reach the area. In this case, because blocks are 
not transmitted to unnecessary communication lines, the load on the communication line 
(network) decreases and blocks can be efficiently transmitted to the information 
receiving apparatus. 
[0073] 

Each of the additional features and method steps disclosed above and below 
may be utilized separately or in conjunction with other features and method steps to 
provide improved information communication apparatus and methods. Representative 
examples of the present invention, which examples utilize many of these additional 
features and method steps in conjunction, will now be described in detail with reference 
to the attached drawings. This detailed description is merely intended to teach a person 
of skill in the art further details for practicing preferred aspects of the present teachings 
and is not intended to limit the scope of the invention. Only the claims define the scope 
of the claimed invention. Therefore, combinations of features and steps disclosed in the 
following detail description may not be necessary to practice the invention in the 
broadest sense, and are instead taught merely to particularly describe representative 
examples of the invention. Moreover, various features of the representative examples 
and dependent claims may be combined in ways that are not specifically enumerated in 
order to provide additional useful embodiments of the present teachings. 
[0074] 

FIG. 2 shows a block diagram of a representative embodiment of one type of 
information communication apparatus according to the present teachings. A client- 
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server type communication system is exemplified for transmitting designated 
information from a server to at least one client apparatus via a network. The client- 
server type communication system may include a plurality of client apparatus (1 to n), a 
server 11 and a network 10. In this embodiment, the network 10 preferably uses the 
TCP/IP protocol, such as is used for the Internet, a local area network ("LAN"), a wide 
area network ("WAN") or cable television ("CATV"). 
[0075] 

As shown in FIG. 12, each client apparatus (1 to n) may include, e.g., a 
communication device 6, a storage device 8, a processing device (CPU) 7 and a display 
(not shown). The processing device 7 communicates with the server via the network 10 
using the communication device 6. The processing device 7 also performs various types 
of processing. For example, the processing device 7 may send a transmit request, 
receive and store the blocks in the storage device 8, detect errors (such as missing data 
in a received block or a missing block) and send a retransmit request, and receive 
retransmitted blocks and store the blocks in the storage device 8. 
[0076] 

Representative client apparatus (1 to n) include personal computers and set top 
boxes (STB). A receiving management table 5 may be utilized to manage the received 
blocks. Although the receiving management table 5 is located in the processing device 
7 shown in Fig. 12, it may also be located in the storage device 8 or elsewhere in the 
client apparatus (1 to n). 
[0077] 

Referring back to FIG. 2, the server 11 preferably includes a first storage 
device (storage device for transmitting) 12a, a second storage device (storage device for 
re-transmissions) 12b, a processing device (CPU) 13 and a communication device 14. 
The processing device 13 preferably communicates with each client apparatus (1 to n) 
via the network 10 using the communication device 14. The processing device 13 also 
performs various types of processing. For example, the processing device 13 may direct 
storage of information supplied from an external device (for example, an imaging 
device) in the first storage device for transmitting 12a. Further, the processing device 
13 may read blocks of requested information that were transmitted from the external 
device or from the first storage device 12a and then transmit the blocks to the particular 
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client apparatus (1 to n) that sent the transmit request. In addition, the processing device 
13 may read requested blocks that will be retransmitted from the second storage device 
for retransmission 12b and then retransmit the blocks to the particular client apparatus 
(1 to n) that sent the retransmit request. 
[0078] 

Depending on the application of the present teachings (e.g., the number of 
client apparatus or other such factors), a large-scale general purpose computer, mini- 
computer, workstation, personal computer, etc. may be used as the server 11. In the 
alternative, a dedicated server, such as a UNIX server, may be used as the server 11. In 
addition, the first storage device for transmitting 12a and the second storage device for 
re-transmission 12b may be a single, dual-purpose storage device. Further, although 
FIG. 2 shows a single server 11, a plurality of servers may be utilized. 
[0079] 

According to the present teachings, the server 11 provides one representative 
example of an "information transmitting apparatus" and the client apparatus (1 to n) 
provide one representative example of an "information receiving apparatus." 
[0080] 

A representative method for transmitting the designated information (data) 
from the server 11 to client apparatus (1 to n) will now be described with reference to 
FIG. 3. For example, the information is preferably subdivided into a plurality of blocks 
or is regarded as being subdivided into a plurality of blocks. In this representative 
example, the designated information is subdivided into 4 blocks: XI, X2, X3 and X4. 
Moreover, the designated information can be later reconstituted by assembling blocks 
XI to X4 in the sequence of XI, X2, X3, X4. 
[0081] 

Each block may be, e.g., transmitted in packets. FIG. 14 shows a representative 
configuration for such packets. Thus, packet 20 may include an IP header portion 21 
and an IP data portion 22. An IP address may be inserted into the IP header portion 21 
in order to indicate the transmission destination of the packet 20. A group address that 
indicates a specific group (sub-network) may be set, for example, as the IP address. 
[0082] 

IP data portion 22 may include, for example, subdivision sequence 
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information, a block of data (subdivided from the designated information) and error 
detection/correction information. The subdivision sequence information preferably 
indicates which block within the sequence has been inserted into IP data portion 22. The 
block transmit sequence and the block assembly sequence are determined based on the 
subdivision sequence information. In addition, missing blocks can also be detected 
based on the subdivision sequence information. Error detection for the data inserted 
into the IP data portion 22 and error correction (in the case of a few errors) can be 
performed based on the error detection/correction information. 
[0083] 

The processing device 13 preferably subdivides information that is supplied 
from an external device (e.g., an imaging device) or from an input device (e.g., a 
reading device that can read information stored in a storage medium) into blocks having 
a specific size (XI to X4 in this embodiment). The blocks are then stored in the first 
storage device (storage device for transmitting) 12a. For example, as shown in FIG. 3, 
the processing device 13 preferably subdivides the information supplied from the 
information supply device 9 into blocks XI to X4, and then stores the subdivided blocks 
XI to X4 in the first storage device 12a. At this time, the sequence of blocks XI to X4 
is stored in an identifiable order. For example, the subdivision sequence information 
may also be stored in first storage device 12a. Alternatively, the blocks are stored in first 
storage device 12a in a fixed sequence. 
[0084] 

In addition, the processing device 13 also preferably transmits blocks XI to X4 
of information supplied from an external device, or blocks XI to X4 stored in the first 
storage device 12a, via the network 10. The processing device 13 also preferably 
processes the storage of blocks XI to X4 in the second storage device for re- 
transmission 12b. 
[0085] 

A representative method for transmitting information (blocks) stored in the first 
storage device 12a from the server 11 in response to transmit requests from client 
apparatus (1) to (3) will now be described with reference to FIG. 1. While the server 11 
is in its initial state, a transmit request (dispatch request) REQ1, which requests 
transmission of certain designated information, is sent from client apparatus (1) to the 
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server 11 via the network 10. In FIG. 1, transmissions that utilize the unicast method 

are indicated with broken lines having directional arrows. 

[0086] 

In response to receiving a transmit request REQ1 from client apparatus (1), the 
server 11 (specifically, processing device 13) prepares to transmit using the multicast 
method. In particular, blocks XI to X4 are preferably subdivided from the designated 
information. In other words, a group address is transmitted to client apparatus (1). This 
group address is necessary for receiving blocks XI to X4, which are transmitted using 
the IP multicast method from the server 11. In this embodiment, group address INF1 is 
transmitted using the unicast method to client apparatus (1) that sent the transmit 
request REQ1. Further, a class D address is preferably selected from the IP addresses 
used in a TCP/IP communication system and is used as the address for group address 
INF1. A class D address is a special address that identifies the specified group. 
[0087] 

Client apparatus (1) receives the group address INF1, which was transmitted 
from the server 11, and stores the received group address in the storage device 8 (see 
Figs. 2 and 12) as the address of its own affiliated group. The server 11 then transmits 
to client apparatus (1) the total number (total count) of blocks (e.g., XI to X4) that 
comprise the designated information. In this representative example, the server 11 
notifies client apparatus (1) that a total of 4 blocks of information (data) will be 
transmitted. The data concerning the total number of blocks may be transmitted 
together with the group address INF1 or may be transmitted with each block. Client 
apparatus (1) stores the data concerning the total number of blocks in the receiving 
management table 5, as seen in Fig. 12. 
[0088] 

Next, the server 11 reads block XI, which is the first block of the designated 
information, from the first storage device 12a. Then, a group address INF1 is specified 
and block XI is transmitted via the network 10 by the communication device 14 using 
the multicast method. In FIG. 1 , transmissions using the multicast method are indicated 
with solid lines having directional arrows. 
[0089] 

When client apparatus (1) receives block XI from the network 10, which block 
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XI includes the group address identified as its own group address INF1, client apparatus 
(1) stores block XI in the storage device 8. At this time, client apparatus (1) also stores 
management information in the receiving management table 5. For example, the 
management information may include, e.g., the total number of blocks comprising the 
designated information, the identifying information that indicates the designated 
information, the subdivision sequence information of block XI and/or the subdivision 
sequence information of an incorrectly received block. When the subdivision sequence 
information of an incorrectly received block is stored in the receiving management table 
5 (see FIG. 12), a retransmit request (described further below) is sent to the server 11. 
[0090] 

Before transmitting all blocks (XI to X4) from the server 11 to client apparatus 
(1), for example during transmission of block XI, the server 11 may receive a transmit 
request REQ2 from client apparatus (2). In this case, the server 11 can use the unicast 
method to transmit the group address INF2 to client apparatus (2). At this time, in some 
cases, the same group address INF1 as client apparatus (1) is sent to client apparatus (2). 
Client apparatus (2) receives the group address INF2 transmitted from the server 1 1 and 
stores the group address INF2 in the storage device 8 as the group address of its own 
group. 
[0091] 

The server 11 then reads block X2 from the first storage device 12a, which is 
the next sequential block after XI, and uses the IP multicast method to transmit block 
X2 via the network 10. At this time, the server 11 specifies group addresses INF1 and 
INF2 for block X2. In other words, regardless of whether block X2 will be sent to a 
plurality of client apparatus, the server 11 uses the IP multicast method to transmit a 
single block X2 via the network 10. When client apparatus (1) receives block X2 from 
the network 10, which block X2 includes the group address that is identical to its own 
group address INF1, client apparatus (1) stores block X2 in the storage device 8. Also, 
when client apparatus (2) receives block X2, which block X2 includes the group address 
that is identical to its own group address INF2, client apparatus (2) stores block X2 in 
its storage device 8. 
[0092] 

Similarly, the server 11 reads block X3 from the first storage device 12a, which 
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is the next sequential block after block X2, specifies group addresses INF1 and INF2 
and then transmits block X2 via the network 10 by the communication device 14. When 
client apparatus (1) and client apparatus (2) receive block X3 from the network 10, 
which block X3 includes the group addresses that are identical to their own group 
addresses INF1 or INF2, client apparatus (1) and client apparatus (2) store block X3 in 
their respective storage devices 8. Moreover, while block X3 is being transmitted from 
the server 11, the server 11 may receive a transmit request REQ3 from client apparatus 
(3). In this case, the server 11 can use the unicast method to transmit a group address 
INF3 to client apparatus (3). When client apparatus (3) receives the group address INF3 
that was sent from the server 11, client apparatus (3) stores the group address INF3 in its 
storage device 8 as its own group address. 
[0093] 

The server 11 then reads block X4 from the first storage device 12a, which is 
the next sequential block after block X3 ? and specifies group addresses INF1, INF2 and 
INF3. Then, the server 11 uses the IP multicast method to transmit block X4 via the 
network 10. Client apparatus (1) to (3) receive block X4, which block X4 includes the 
group addresses that are identical to their own group addresses INF1, INF2 and INF3, 
and store block X4 in their respective storage devices 8. 
[0094] 

At this time, the server 1 1 has completed the transmission of the designated 
information (blocks XI to X4) to client apparatus (1). However, the transmission of the 
designated information (blocks XI to X4) to client apparatus (2) and (3) has not yet 
been completed. Therefore, after transmitting block X4 specified with group addresses 
INF1, INF2 and INF3 using the multicast method, the server 11 continues transmitting 
blocks XI, X2 and X3. In other words, the server 11 specifies group addresses INF2 and 
INF3 for block XI and then transmits block XI via the network 10. Then, the server 11 
specifies a group address INF3 for blocks X2 and X3 and transmits block X2 and X3 
via the network 10. 
[0095] 

As shown in the sequence diagram of FIG. 1, client apparatus (1) receives the 
designated information in the sequence of blocks XI, X2, X3, X4; client apparatus (2) 
receives the designated information in the sequence of blocks X2, X3, X4, XI; and, 
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client apparatus (3) receives the designated information in the sequence of blocks X4, 

XI, X2, X3. 

[0096] 

Further, the server 11 transmits packet 20, into which blocks XI to X4 and the 
subdivision sequence information for each block have been inserted as shown in FIG. 
14. Thus, each client apparatus (1) to (3) can use any appropriate method for storing 
each received block XI to X4 in their respective storage devices 8. For example, as 
shown in FIG. 13, each block XI to X4 can be stored in the storage device 8 in the 
sequence that it was received. In FIG. 13, blocks XI to X4 are received in the sequence 
of X3, X4, XI, X2, and are stored in the storage device 8 in the received order. In this 
case, the processing device 7 of the client apparatus reads blocks XI to X4 stored in the 
storage device 8 with reference to the subdivision sequence information of each block 
XI to X4. Moreover, the processing device 7 reconstitutes the designated information 
by re-combining blocks XI to X4 with reference to the subdivision sequence 
information of each block. Of course, the received blocks XI to X4 can also be stored in 
the storage device 8 according to the subdivision sequence information of each block. 
[0097] 

As described above, while the server 11 is transmitting the designated 
information (blocks) to one or more client apparatus, the server 11 will repeatedly 
transmit blocks XI to X4 in a fixed sequence (playback sequence) via the network 10 
using the multicast method, as long as requests to transmit the information continue to 
be sent from other client apparatus. When the server 11 receives a transmit request 
from one or more client apparatus in its initial state, the server 1 1 will begin to transmit 
the plurality of blocks that comprise the designated information (data) in sequence 
starting from the first block. Moreover, prior to completing the transmission of the 
designated information (blocks that comprise the designated information) to the client 
apparatus that sent the transmit request, the server 1 1 will start to transmit the blocks to 
other client apparatus in sequence starting with the block being transmitted at that time, 
if the server 11 receives a request to transmit the information from another client 
apparatus (either from a single apparatus or a plurality of apparatus). 
[0098] 

When transmitting blocks XI to X4 from the server 11 via the network 10 
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using the multicast method, setting of network 10 is not performed. Therefore, blocks 
XI to X4 are transmitted from the server 11 using the multicast method and are 
transferred to all areas of the network 10. Therefore, as the area of the network 10 
becomes broader, the transfer efficiency deteriorates and the quantity of data on the 
network increases. 
[0099] 

Thus, the network 10 is preferably set such that blocks XI to X4, which are 
transmitted from the server 11 using the multicast method, will efficiently reach the 
client apparatus that sent the transmit request. For example, in response to receiving a 
transmit request REQ1 from client apparatus (1), the server 11 sets the network 10 such 
that blocks XI to X4 will reach the group that includes the client apparatus (1) that sent 
the transmit request REQ1. That is, the server 11 sends to the router in the network 10 
the required information for transmitting blocks XI to X4 to client apparatus (1) using 
the IP multicast method. This information is used to set the network 10 so that client 
apparatus (1) can receive blocks from the router in the network 10, when blocks XI to 
X4 are transmitted from the server 1 1 via the network 1 0 using the IP multicast method. 
[0100] 

In this specification, the required information (for example, the network setting 
information and the group addresses INF1 to INF3) for receiving information 
transmitted using the IP multicast method may be referred to as "required transmitting 
information" or "required receiving information." 
[0101] 

If information (blocks of data) is transmitted using the IP multicast method to a 
class D IP address (group address), it is not necessary for the server 1 1 to specify the IP 
addresses for individual client apparatus when transmitting the information. In other 
words, the server 1 1 may specify the group address and transmit blocks via the network 
10 one time. In this case, a plurality of client apparatus affiliated with the group 
specified by the group address can receive the block transmitted via the network 10. Of 
course, each node (not shown) and each router (not shown) in the network 10 must be 
adapted to use the IP multicast method. 
[0102] 

Further, the first storage device 12a, which stores information (blocks XI to 
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X4), may be provided internally within the server 11, or may be provided externally to 
the server 11. If the information (blocks XI to X4) is stored in a first storage device 12a 
that is provided internally in the server 11, it is preferable to store blocks XI to X4 
subdivided from the information and the subdivision sequence information. 
[0103] 

FIG. 7 shows a representative method for operating the server 11 of this 
representative embodiment in order to transmit designated information (blocks). Blocks 
XI to X4, which comprise the designated information (data), are stored in the sequence 
of XI, X2, X3, X4 in the first storage device (storage device for transmitting) 12a of the 
server 11. The processing device 13 (see FIG. 2) reads blocks XI to X4 from the first 
storage device 12a in the specified sequence. For example, the processing device 13 
reads block XI first, block X2 second, block X3 third, and block X4 fourth. Then, 
returning to the top of the block sequence, the processing device 13 reads block XI 
fifth. Thus, the processing device 13 continues to cyclically read blocks XI to X4. 
Blocks XI to X4 read from the storage device 12a are sent to the communication device 
14. The communication device 14 transmits blocks XI to X4 via the network 10. The 
transmitting sequence for blocks XI to X4 may be X2, X3, X4, XI, X2, X3, etc. While 
transmitting the information from the server 11, the server 11 continues the cyclic 
transmitting operation in the specified sequence shown in FIG. 7, as long as the server 
11 continues to receive requests to transmit the information (data) from one or more 
client apparatus. 
[0104] 

FIG. 8 shows in further detail a sequence diagram describing a representative 
operation for sending requests to transmit the designated information. The server 1 1 is 
in its initial state when it has not received transmit requests from the client apparatus 
and is not transmitting information (blocks of data). When the server 11 receives a 
transmit request from client apparatus (1) in its initial state, the server 11 reads blocks 
XI to X4, which comprise the requested information (data), from the first storage 
device 12a starting with the leading block in the block sequence. Then, the server 11 
sequentially transmits blocks XI to X4 via the network 10 using the multicast method. 
In other words, in response to receiving the transmit request from client apparatus (1), 
the server 11 starts transmitting blocks XI to X4, which contain the designated 
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information requested to be transmitted. 
[0105] 

While blocks XI to X4 are being transmitted to client apparatus (1), the server 
11 will transmit the next sequential block to client apparatus (1) and to another client 
apparatus that has sent a transmit request, if the server 1 1 receives a request to transmit 
the designated information sent from another client apparatus. For example, while 
transmitting block XI to the group affiliated with client apparatus (1), the server 11 will 
transmit the next block X2 to the group of the client apparatus affiliated with client 
apparatus (1) and (2), if the server 11 receives a transmit request from client apparatus 
(2). Moreover, while transmitting the next block X3 to the group of the client apparatus 
affiliated with client apparatus (1) and (2), the server 11 will transmit the next block X4 
to the group of the client apparatus affiliated with client apparatus (1), (2), and (3), if the 
server 1 1 also receives a transmit request from client apparatus (3). 
[0106] 

In summary, when blocks XI to X4 comprising the designated information 
from the sequence XI, X2, X3, X4, the sequence of blocks transmitted from the server 
11 via the network 10 using the IP multicast method will be XI, X2, X3, X4, XI, X2, 
X3, X4, etc. While transmitting the designated information (blocks), this cycle (i.e., 
XI, X2, X3, X4) will be repeated as long as the server 11 continues to receive requests 
to transmit the designated information. In the embodiment shown in FIG. 8, client 
apparatus (1) and the client apparatus (4) receive blocks in the sequence of XI, X2, X3, 
X4; client apparatus (2) receives blocks in the sequence of X2, X3, X4, XI; client 
apparatus (3) receives blocks in the sequence of X4, XI, X2, X3; and, client apparatus 
(5) receives blocks in the sequence of X3, X4, XI, X2. 
[0107] 

A representative method for transmitting information (blocks) stored in the first 
storage device 12a was described above. Therefore, a representative method for 
supplying information from an external device (e.g., information supply apparatus 9, 
which may be an imaging device) will now be described with reference to FIG. 3. In 
this case, prior to the start time (i.e., when the information supply device 9 will begin 
supplying information), at least one client apparatus has sent a request to transmit 
information from the information supply device 9 to the server 11. Therefore, at the 
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information supply start time (for example, at the start time of a live broadcast), the 
information supply device 9 sequentially transmits blocks XI to X4, which comprise the 
designated information, to the server 11 in the sequence of XI, X2, X3, X4. The 
processing device 13 of the server 11 stores blocks XI to X4 sent from the information 
supply apparatus 9 in the first storage device 12a (storage device for transmitting). 
[0108] 

At this time, blocks XI to X4, which were sent from the information supply 
device 9, may also be stored in the second storage device 12b (storage device for re- 
transmitting). In this case, blocks XI to X4 can be read from the second storage device 
12b if re-transmission is requested (described further below). 
[0109] 

Moreover, while the processing device 13 is storing blocks XI to X4 received 
from the information supply device 9 in the first storage device 12a, the processing 
device 13 simultaneously or nearly simultaneously transmits the blocks via the network 
10 using the multicast method by the communication device 14. In other words, if the 
start time for supplying information (blocks XI to X4) from the information supply 
device 9 is predetermined, and if a request to transmit the information is received from a 
client apparatus prior to the supply start time, the server 1 1 will transmit the information 
supplied from the information supply device 9 (blocks XI to X4) via the network 10 
and also store the information in the first storage device 12a. 
[0110] 

Information supplied from the information supply device 9 is transmitted via 
the network 10 in a one-time process performed when blocks XI to X4 arrive. During or 
after transmission of new information supplied from the information supply device 9 via 
the network 10, if a request to transmit information is received from another client 
apparatus (1 to n), the server 11 will continue to read the information from the first 
storage device 12a and transmit the information via the network 10 after completing the 
transmission of the new information. 
[0111] 

As discussed above, block errors may occur in blocks transmitted from the 
server 11. For example, while blocks XI to X4 transmitted from the server 11 are being 
transferred over the network 10, data in blocks XI to X4 may drop out or may change 
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(e.g., be corrupted during transmission). Or, in some cases, client apparatus (1 to n) may 
not be able to receive blocks XI to X4 transmitted from the server 11. Although an 
error may be detected using the subdivision sequence information, it may be difficult to 
correct the error using the subdivision sequence information. Therefore, error 
detection/correction information is preferably appended to the blocks and is separate 
from the subdivision sequence information. Therefore, when blocks XI to X4 are 
transmitted, the server 1 1 appends block error detection/correction information to each 
block XI to X4, as shown in FIG. 14. 
[0112] 

For example, an ECC code, such as the Reed-Solomon code, may be used as 
the block error detection/correction information. By appending such a block error 
detection/correction code to the blocks, the client apparatus can detect missing or 
changed data in a received block. Moreover, if the extent of the missing or changed data 
is relatively small, the correct data can be reconstituted by performing error correction. 
On the other hand, if there is a large amount missing or changed data, such that the 
correct data can not be reconstituted by performing error correction, the client apparatus 
(1 to n) can request the server 11 to retransmit the block. 
[0113] 

A variety known techniques may be utilized to generate the error 
detection/correction information. For example, parity bit information, BCH coding, RS 
coding, or other similar techniques may be utilized. BCH and RS codes are used to 
detect and correct erroneous bits in situations in which a plurality of bit errors have 
occurred in data comprised of a plurality of bits. By utilizing block error 
detection/correction information, error correction will enable the data to be processed 
correctly, in the event that there is only a small amount of missing or changed data. As a 
result, the number of retransmissions can be decreased and the quantity of data on the 
network 10 can be reduced. 
[0114] 

A representative method for operating client apparatus (1 to n) when receiving 
information (blocks of data) will be described now with reference to FIG. 2. Client 
apparatus (1 to n) receive blocks from the network 10 and the group address for the 
blocks of data are identical to the group address of the client apparatus. Client apparatus 
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(1 to n) then perform error detection based upon the subdivision sequence information 
or block error detection/correction information that was received together with the 
block. For example, communication device 6 and/or processing device 7 may process 
errors (see FIG. 12). 
[0115] 

One representative method for performing error detection will be described 
next. For example, non-received blocks can be detected by referencing the subdivision 
sequence information. Thus, if the subdivision sequence information is not consecutive, 
the block corresponding to the missing subdivision sequence information is detected as 
having not been received. In this case, information specifying the non-received block 
(e.g., information that identifies the designated information and the subdivision 
sequence information) is stored in the receiving management table 5. 
[0116] 

Further, if information related to the data size of the block is also included in 
the subdivision sequence information, it is possible to detect whether all the data of the 
block has been correctly received by referencing the subdivision sequence information. 
If all the data of the block was not correctly received, information specifying the block 
(e.g., identifying information that identifies the designated information and a 
subdivision sequence information) is stored in the receiving management table 5. 
[0117] 

Based upon the block error detection/correction information that is received 
together with the block, error detection and error correction for a received block can be 
performed. For example, if an error has been detected in a received block, error 
correction is performed when possible. If error correction is not possible, information 
specifying the block for which error correction is not possible (e.g., identifying 
information that identifies the designated information and subdivision sequence 
information) is stored in the receiving management table 5. 
[0118] 

Based upon the information stored in the receiving management table 5, the 
client apparatus (1 to n) will send one or more retransmit requests to the server 11. The 
operation for re-transmitting a block of the server 11 in response to receiving a 
retransmit request will be described further below. 
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[0119] 

A representative method for operating the server 11 will now be described. 
Preferably, the server 11 can simultaneously perform the following operations in 
parallel: wait for receiving transmit requests, transmit blocks, and retransmit blocks. A 
representative example showing the server 11 waiting for receiving transmit requests 
will be described with reference to the flowchart illustrated in FIG. 9. 
[0120] 

First, in step S 1 1 , the server 1 1 determines whether a transmit request has been 
received from one or more client apparatus (1 to n). If the server 11 can transmit a 
plurality of information, client apparatus (1 to n) send transmit requests that include 
identifying information that identifies the information requested to be transmitted, or 
send transmit requests corresponding to the information requested to be transmitted. If 
a transmit request has not been received (i.e., "NO" in Step Sll), the server 11 
continues to wait. However, if a transmit request has been received (i.e., "YES" in Step 
Sll), the process proceeds to step S12. 
[0121] 

In step SI 2, the required information (such as group addresses, and the total 
number of blocks of information to be transmitted) for information (block) reception is 
transmitted using the unicast method to the particular client apparatus that sent the 
transmit request. At the same time, the total block count is stored. Next, in step SI 3, the 
transmit counter is reset to 0 so as to start the operation for transmitting blocks via the 
network 10. Thereafter, whenever a transmit request is received from any client 
apparatus (1 to n), the transmit counter is reset to 0. 
[0122] 

A representative method for operating the server 11 when transmitting 
information (blocks) via the network 10 will now be described with reference to the 
flowchart shown in FIG. 10. First, in step S21, the server determines whether the value 
stored in the transmit counter equals the total block count. If the transmit counter value 
equals the total block count (i.e., "YES" in Step S21), the server 11 continues to wait. 
However, if the transmit counter value does not equal the total block count (i.e., "NO" 
in Step S21), the process proceeds to step S22. In step S22, the sequential block 
indicated by the read block pointer is read from the storage device 12a. 
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[0123] 

Next, in step S23, information such as the group address, subdivision sequence 
information, error detection/correction information, and information identifying the 
information to be sent is appended to the read block. Then, the block is transmitted via 
the network 10 using the multicast method. At the same time, the transmit counter is 
incremented by 1. Also, the block pointer is set to the point indicating the next block to 
be transmitted. For example, the block pointer is set to correspond to the subdivision 
sequence information. For usual transmissions, the block pointer may be incremented 
by 1. However, in the case of retransmissions, the block pointer is set to a value 
corresponding to the sequential order of the next block to be retransmitted. 
[0124] 

When the total number of transmitted blocks equals the total block count, 
"YES" is indicated in step 21. In other words, the block transmission process continues 
when the value of the transmit counter does not equal the total block count. Further, the 
block transmitting process stops when the transmit counter becomes equal to the total 
block count. 
[0125] 

A representative method for re-transmitting blocks from the server 1 1 will now 
be described with reference to the flowchart shown in FIG. 11. In step S3 1, the server 
11 determines whether a retransmit request has been received from a client apparatus (1 
to n). If a retransmit request has not been received (i.e., "NO" in Step S31), the server 
11 continues to wait. However, if a retransmit request has been received (i.e., "YES" in 
Step S31), the process proceeds to step S32. Client apparatus (1 to n) send retransmit 
requests, which include information (e.g., an identifying information and an subdivision 
sequence information) specifying a block that has not been received, to the server 11. 
For example, one or more blocks may not have been received. 
[0126] 

In step S32, the server 1 1 calculates the total number of blocks (total block 
count) transmitted via the network 10 per unit time, if blocks requested to be 
retransmitted are individually retransmitted. Then, the server 11 determines whether the 
total block count exceeds the limit value. If the total block count exceeds the limit 
value, the process proceeds to step S33. If the total block count does not exceed the 
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limit value (i.e., "NO" in Step S32), the process proceeds to step S35. 
[0127] 

In step S3 3, the server 11 determines to retransmit the blocks using the 
multicast method. In other words, due to a relatively large total number of blocks 
requested to be retransmitted (which will place a large load on the network), the blocks 
are preferably re-transmitted using the multicast method. Therefore, the server 11 
notifies the client apparatus that sent the retransmit request that the retransmission will 
be performed using the multicast method. For example, the server 1 1 notifies the client 
apparatus of the group address. 
[0128] 

Next, in step S34, the transmit counter is reset to 0. As a result, "NO" is 
indicated in step S21 (FIG. 10) and the retransmission of the blocks requested to be 
retransmitted is started using the multicast method. 
[0129] 

However, in step S3 5, the server 11 determines to retransmit the blocks using 
the unicast method. In other words, due to a relatively small total number of blocks 
requested to be retransmitted (which will not overly load the network), the server elects 
to retransmit the blocks using the unicast method. Therefore, the server 1 1 notifies the 
client apparatus, which sent the retransmit request, that the retransmission will be 
performed using the unicast method. In step S3 6, the server 11 reads the blocks that 
were not received by the client apparatus that sent the retransmit request. Then, in step 
S3 7, data identifying information, subdivision sequence information, and error 
detection/correction information are appended to the blocks, and the blocks are 
retransmitted using the unicast method to the client apparatus that sent the retransmit 
request. 
[0130] 

As described further above, this representative embodiment includes the 
second storage device for re-transmission 12b in addition to the first storage device 
(storage device for transmitting) 12a. Information (blocks) transmitted from an external 
or another device is stored in the first storage device for transmitting 12a and the second 
storage device for re-transmission 12b. In the alternative, blocks stored in the first 
storage device for transmitting 12a may be stored in the second storage device for re- 
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transmission 12b when a retransmission process is performed. Blocks to be 
retransmitted may be read from the second storage device for re- transmission 12b, and 
then transmitted to the client apparatus that sent the retransmit request. Of course, 
blocks to be transmitted and blocks to be retransmitted may both be stored in the first 
storage device 12a. Moreover, a block stored in the first storage device 12a may be read, 
transmitted and retransmitted. 
[0131] 

In this representative embodiment, the server 11 determines whether to 
retransmit the blocks using the unicast method or the multicast method based upon the 
total number of blocks requested to be retransmitted (blocks not received) by the client 
apparatus. Of course, in response to retransmit requests from the client apparatus, the 
server 11 may exclusively use the unicast method or exclusively use the multicast 
method. In addition, the server 11 can determine the quantity of data on the network 10 
per unit time, and based on the quantity of data on the network 10, the server 11 can 
control (band limiting control) the number of blocks to be transmitted via the network 
10. As a result, the quantity of data on the network 10 can be suitably regulated and 
degradation of the transfer efficiency can be avoided. 
[0132] 

The following representative advantageous effects may be obtained by utilizing 
the present teachings. The load on the server and the network can be reduced by 
providing (1) a server apparatus that uses the multicast method to transmit a block once 
via the network and (2) a client apparatus that receives blocks in sequence, beginning 
with the block that the client apparatus can receive at that time. Further, while the server 
is transmitting the designated information to a certain client apparatus, if there is a 
request to transmit the information from another client apparatus, the other client 
apparatus can receive the information within a short wait time. 
[0133] 

In addition, when the server is required to re-transmit a certain block, the load 
on the network can be minimized by simultaneously performing the retransmission 
process and the normal transmission processes. In other words, when the server receives 
a retransmit request for an arbitrary block from an arbitrary client apparatus, the server 
simultaneously transmits the block to the client apparatus that sent a usual transmit 
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request and to the client apparatus that sent the retransmit request. If re-transmission 
process is performed as a part of the usual transmitting process, the load on the network 
will not increase, even if the number of required re-transmissions increases. 
[0134] 

Naturally, a variety of other modifications, additions, and deletions are possible 
for the present teachings. For example, although the subdivision sequence information 
of each block is transmitted in the above representative embodiment, it is not required to 
always transmit the subdivision sequence information of each block. For example, if the 
total number of blocks that comprise the information, the first block, and the last block 
are known, it is possible to reconstitute the information. 
[0135] 

Further, although the representative embodiment utilized a single server, it is 
also possible to utilize a plurality of servers. Moreover, although the representative 
embodiment concerned a client-server communication system, the present teachings 
also can be employed in other types of communication systems. In addition, the method 
for setting the group affiliation of each client apparatus can be changed as desired. For 
example, instead of determining the group address of a client apparatus whenever a 
transmit request has been received from the client apparatus, it is also acceptable to pre- 
set the group address of each client apparatus in advance. In this case, the transmission 
of a group address from the server to each client apparatus is not necessary. 
[0136] 

In sum, a list of some of the functions of both the sever 1 1 and clients 1 is 
provided: 
[0137] 

Certain Functions Provided By Client 1 (i.e.. Information Receiving Apparatus^) 

(1) sends a transmit request for transmitting the designated information (content); 

(2) receives the blocks subdivided from the designated information by using the 
multicast method by the communication device; 

(3) stores each block in the storage device with the subdivision sequence information; 

(4) reads each block from the storage device with reference to the subdivision sequence 
information; 

(5) detects the error (missing block) by using the subdivision sequence information or 
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the error detection/correction information; 

(6) stores the management information in the receiving management table; 

(7) sends a retransmit request for retransmitting blocks; 
[0138] 

Certain Functions Of The Server 11 (I.e., The Information Transmitting Apparatus) 

(1) transmits the designated information (content) in response to receiving a request for 
transmitting the designated information from the client (the information receiving 
apparatus); 

(2) transmits the information by using the IP multicast method by the communication 
device; 

(3) transmits blocks subdivided from the designated information (content); 

(4) cyclically transmits the blocks as long as requests for transmitting the designated 
information are received from information receiving apparatuses prior to transmitting all 
blocks comprising the designated information; 

(5) stores blocks subdivided from the information (content) in the storage device; 

(6) reads blocks from the storing device and transmits blocks; 

(7) transmits blocks together with a subdivision sequence information; 

(8) appends the error detection/correction information to each block; 

(9) sets the network; 

(10) controls the bandwidth (quantity of data transmitted from the client per unit time); 

(11) transmits information (content) supplied from an external device; 

(12) retransmits information in response to receiving a retransmit request; 

(13) retransmits information by using IP multicast method; 

(14) retransmits information by using unicast method; 

(15) selects a retransmission method based upon the status of the network. 
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[0139] 

The following table shows the components used in a presently preferred 
embodiment: 
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